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Description 

Thte invention relates to a vehicle and more par- 
ticularly, but not exclusively, to a vehicle for agricul- 
tural use of the type commonly known as a tractor. 

A conventional tractor, corresponding to the pre- 
amble of claim 1 , employs a hitch assembly by means 
of which various agricultural implements such as a 
plough can be towed. 

The tractor conventionally comprises front and 
rear axles which are rigid relative to a chassis of the 
tractor. 

The propulsive force and therefore the tractive 
force (pull) developed by the tractor, therefore de- 
pends not only on the force that the engine of the trac- 
tor transmits to the rear driven wheels, but also on the 
load on those wheels. If the axle load Is too small the 
wheels wBI slip and fall to grip the ground. Hence to 
Increase the load and press the ground wheels into 
the ground, ballast weights are often provided at the 
rear, and to balance the tractor, ballast weights are 
sometimes carried at the front 

It wHI be appreciated that It would be preferred to 
use a lighter vehicle for such agricultural purposes to 
reduce compaction of the {pound as the vehicle trav- 
els over it but htthertofbre a satisfactory lighter vehi- 
cle has not been achieved. 

Another problem with conventional tractors is 
that they are not Ideally suited to travelling on normal 
roads. This is mainly because of the unsprung nature 
of the tractor construction. 

Accordingly Risen object of the present Invention 
to provide a new or Improved vehicle particularly, but 
not exclusively, for use as an agricultural tractor. 

Thus object is solved by the features of claim 1. 

The front axle suspension means may be sus- 
pended from the chassis by a non-reactive suspen- 
sion. 

Thus the present Invention provides a vehicle 
which by virtue of at least the rear axle means being 
suspended from the chassis provides an improved 
ride for an operator of the vehicle and components of 
the vehicle compared with a conventional tractor. 

Because the towing means Is secured to the rear 
axle means and because of the non-reactive nature 
of the rear axle suspension means It has been found, 
surprisingly, that contrary to learned opinion, a vehi- 
cle with rear axle suspension means is able to per- 
form well for towing an implement and In particular, 
the vehicle Is wel able to tow a plough. 

It will be appreciated that throughout this speci- 
fication the term "chassis" Is intended to mean both 
a frame type chassis to which body panels are attach- 
ed and which carries a vehicle engine and other ve- 
hicle components thereon, and a chassis which is of 
the body shell type in which the vehicle engine and 
other components are carried. 

The implement the vehicle is adapted to tow, may 



be a plough, harrow, or any other agricultural Imple- 
ment, or a tralerwtth wheels, tor examples. 

By the suspension means being •non-reactive", 
we mean that the vertical load on the respective 
5 ground wheels carried by the axle, and hence the 
traction between the ground wheels and the ground, 
does not significantly fluctuate in response to 
changes in the driving torque applied to the ground 
wheels. 

10 For example, in one form of non-reactive suspen- 
sion, the front and/or rear axle suspension means 
may comprise a pair of links at either side of the ve- 
hicle one link of each pair being above the other rel- 
ative to the ground, the links of each pair being con- 
is nectod at their one ends to the chassis and at thek- 
otherends to the or the respective axle means where- 
by there is no significant change In the vertical load- 
ing on the drive wheels In response to changes in the 
driving torque applied to the ground wheels. Using 
20 such a non-reactive suspension, the traction between 
the ground wheels and the ground, remains high as 
the vehicle traverses irregularities of the ground, be- 
cause vertical movement of the axle, in response to 
^regularities in the ground, is not transmitted to the 
25 chassis. 

In another type of non-reactive suspension, a 
pair of links are provided to one side of the vehicle, be- 
tween the axle and the chassis, a single link at the 
other side of the vehicle, and a Pan hard rod extends 
30 transversely to the three links between the axle and 
the chassis. 

According to another aspect of the present inven- 
tion we provide a method of piouglng utilising a vehi- 
cle In accordance wth the aforementioned aspect of 
3* the invention comprising the steps of towing a plough 
with the vehicle, the plough being coupled to the tow- 
ing means of the vehicle. 

The invention will now be described with refer- 
ence to the accompanying drawings in which: 
40 FIGURE 1 1s a side Illustrative view of a vehicle 

in accordance with the invention, 

FIGURE 2 is a plan view of the vehicle of Figure 

1 . again show diagrammatically, 

FIGURE 3 Is an Illustrative perspective view of 
45 part of the front end of the vehicle of Figures 1 

and 2 with various components omitted for clari- 
ty. 

FIGURE 4 Is an illustrative perspective view of 
part of the rear end ofthe vehicle of Figures 1 and 
60 2 with various components omitted for clarity. 

FIGURE 5 is an illustrative perspective view of a 
three part tractor linkage secured to a rear axie 
means of the vehicle of figures 1 to 4 with parts 
omitted for clarity. 
65 Referring to the drawings, a vehicle lOcomprises 
a frame type of chassis 11 on which an engine 12 is 
mounted beneath a bonnet 13. a cab 14 for an oper- 
ator or driver of t he vehlde. and a load platform 1 5 on 
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which In use, loads may be carried is provided. 

Attached to a front of the chassis 11 is a towing 
assembly 16 which may be of the conventional three 
point hitch type or any other type of towing hitch as- 
sembly as may be desired. 

The hitch assembly 16 Is only intended for rela- 
tively light work for example in shunting tralers. 

Suspended from the chassis 11 is a front axle 18 
which carries a pair of ground engaging wheels 
19a,1 9b, one at each end. 

The wheels 19a. 19b are mounted on respective 
hubs 20a.20b which are ptvotable about pivot axes 
A.B, respectively in mountings 21a,21b at the respec- 
tive ends of the front axle 18, In response to move- 
ment of a steering rods (not shown) which are con- 
nected to a steering box 23 and to the hubs 20a.20b. 
The hubs 20a, 20b may otherwise be Interconnected 
by a further rod (not shown) whereby the wheels 
10a. 19b are pivoted in generaly parallel fashion by 
operation of a steering wheel 24 which is located in 
cab 14 and controls operation of the steering box 23. 

Drive may be transmitted to the front wheels 
19a, 1 9b through the axle 18 as b wel known in the 
art 

The front axle 18 Is connected to the chassis 11 
by means of two pairs of suspension links 25,26, and 
27,28. Each of the suspension links 25 to 28 are se- 
cured to the chassis 11 at their one ends 25a-28e by 
rubber ball Joints, and at their other ends 2Sb-28b by 
further rubber ball Joints to extension parts of to the 
front axle 18. not seen In figure 3. 

One link 25,27 of each pair of the links 25-28 is 
located above the other link 28,28. of the pair, and in 
this example, the two links 25.26, and 27.28, of each 
pair extend generally parallel to one another. 

By virtue of the four suspension links 25 to 28. 
(and a Pan hard rod 22 If found necessary) a non-re- 
active suspension is provided for the front axle 18 in 
which changes in vertical loading on the ground 
wheels 19a and 19b. and hence loss of traction be- 
tween the wheels 19a.19b and the ground 30 is mini- 
mised both as the wheels 19a. 19b and hence the 
front axle 1 8 move relative to t he chassis 1 1 as the ve- 
hicle 10 is travelling over the ground 30. and in re- 
sponse to changes In drive torque transmitted to the 
ground wheels 19 a, 19b. 

Coll springs 31a,31b interconnect the front axle 
16 and the chassis 11. the col springs 31 a, 31 beach 
being of the type which comprise a main cofl spring 
32 which is relatively yielding at low loads and an aux- 
iliary spring 33 which in this instance comprises a 
cushion of micro-cellular rubber which Is equally stiff 
for all values of the load so that the cofl springs 
31a,31b become increasingly stiff with increasing 
load I.e. as the distance between the axle 16 and the 
chassis 11 at either respective side of the vehicle 10 
decreases. 

A pat of shock absorbers 34 of conventional con- 



struction are also provided between the chassis 11 
and the axle 16 to damp the oscillation of the cofl 
springs 31 a, 3 1b. 
6 An anti-roll bar 35 Is provided, connected to the 

chassis 11 and the axle means 18, to provide resis- 
tance to movement of either side of t he vehicle at the 
front, about a roll axis 36, the roll bar 36 being re- 
ceived by first mountings 37 of the axle 18 and soc- 
io ond mountings 38 connected rigidly via links 39 to the 
chassis 11. 

Suspended from the chassis 11 at the rear of the 
vehicle Is a rear axle 40 which carries a pair of ground 
engaging wheels 4 1 a/41 t>vta two pairs of suspension 

is links 42,43. and 44.45. mounted at either side of the 
vehicle 10 with one link 42.44 of each pa* above the 
other link 43.45. of each pair. 

The one ends 42a r 45aofthe links 42-45 are con- 
nected by rubber ball Joints to the chassis 11 and the 

20 other ends 43b.45b of links 43,45 are also con netted 
via respective rubber bait Joints to extensions to the 
rear axle 40. The other ends 42b,44b of links 42,44. 
are interconnected and coupled to a common point at 
an extension to axle 40 via a rubber ball joint to pro- 

25 vide a V formation In plan view, with the apex of the 
V pointing towards the rear end of the vehicle 10. 

A hydraulic actuator 50,51 , is provided at either 
side of the vehicle and the actuators 50,61 intercon- 
nect the axle 40 to the chassis 11. The hydraulic ao- 

so tuators 50,51 , comprises a piston (concealed by rub- 
ber bellows 50a,51a, connected to the axle 40, the 
pistons sliding In and out of cylinders 50b ,5 1b such 
that as the distance between the chassis 11 and axle 
40 decreases, hydraulic fluid is ejected from one or 

36 both of the actuators 50,61, depending on which of 
the ground engaging wheels 41a,41b has lifted due 
to ^regularities ki the ground 30. 

However, the actuators 50,61, are each connect- 
ed to a respective pair of gas springs 54 each of which 

40 contains a diaphragm so that fluid ejected from the 
cyi inders 50 b,51 b, acts on one side of the diaphragm, 
the other sides of the diaphragms being subjected to 
pneumatic pressure by gas contained within the 
springs 54. 

45 Thus as the wheels 41a,41b rise and fail due to 
e.g. Irregutarttles In the ground, the gas springs 54 
provide a cushioning effect 

However, the amount of fluid in the cylinders 
50a, 50b Is Increased and decreased depending on a 

60 height regulator means Including a linkage 58 which 
is secured at each side of the vehicle between the link 
43 or 45 and the chassis 11. 

The linkages 56 each comprises a piston and cy- 
linder arrangement constructed so that as the I Ink 43 

65 for example moves as the load on t he axle 40 increas- 
es, the respective linkage 56 operates on a valve 57 
which allows more hydraulic fluid supplied from a 
pump (not shown) to be fed into the cylinders 60b,61b 
to extend the respective piston back to a datum pos- 
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ttlon. Conversely, when the load on axle 40, decreas- 
es the link 43 wfli move so as to extend linkage 56 
which operates valve 57 to allow hydraulic fluid to 
leave the respective cylinders 50b,51bso that the re- 
spective pistons are retracted back to a datum posi- 
tion. Hence the amount of hydraulic fluid in the re- 
spective cylinders 50b and 51b will change to extend 
or retract the pistons, so that the suspension wfll be 
self leveling. 

Preferably a damper means Is provided within the 
valve 67 so that the self levelling function of the sus- 
pension does not react to sudden movements of the 
linkages 43,45, as the vehicle is travelling, but only In 
response to changes In distance between the chassis 
1 1 and the axle 40 caused as the result of. for exam- 
ple, the vehicle 1 0 cornering or more general changes 
In the ground surface. 

The rear suspension arrangement includes an 
. anti-roll bar 80 which Is secured via mountings 81 to 
the rear axle, and through rigid links 82 to the chassis 
1 1 , the bar 80 providing resistance to the rear end of 
the vehicle rolling about axis 38. 

Also attached to the rear axle 40 Is a towing as- 
sembly 80 comprising a three point linkage having a 
pair of swinging arms 81 plvotally mounted on mount- 
ings M1 of the axle 40, which arms 61 are each pro- 
vided with a hook 82 adapted to be engaged with an 
implement to be towed. The linkage 60 further com- 
prises a top link 83 also intended to be coupled to an 
Implement to be towed, the position of attachment of 
the top link 83 to the axle 40 being adjustable by 
means of a mutti position mounting M2. 

The towing hitch 80 further comprises a pair of 
control arms 65 which are plvotally mounted on a rock 
shaft and head stock casing assembly 66 which is 
fixed relative to the mounting M2. Links 68 extend be- 
tween the control arms 65 and the outer ends of the 
swinging arms 61, and dampers 69 otherwise couple 
the control arms 65 to the swinging arms 61. 

Thus the swinging arms 61 can move up and 
down relative to the axle 40, in a controlled, damped 
manner. 

Lateral stabilisers 70 also connect the axle 40 to 
the swinging arms 6 to give rig Id fty or at least control- 
led float. In a lateral direction. 

In the example shown In figure 5, the towing hitch 
60 Includes a power take off 72 to enable drive to the 
transmitted to the appropriate machinery being tow- 
ed. 

The rear axle 40 suspension Is thus also of the 
non-reactive type by virtue of the four links 42 to 46 
and is self leveling by virtue of the hydro-pneumatic 
springing system used. 

It has been found that the vehicle 10 Is well able 
to travel over a conventional road surface or rough 
ground, without the cab 14 and other components of 
the vehicle being subjected to severe shock and vi- 
bration as could occur in a conventional tractor. 



By virtue of the towing assembly 60 being se- 
cured direct to the rear axle 40 of the vehicle, the ve- 
hicle 1 0 is also able to perform satisfactorily as a tow- 
6 ing vehicle and can tow even a plough. 

Also loads can be carried on the load platform 1 5 
of the vehicle without effecting its performance due 
to the self levelling nature of the rear suspension. 
Hence a relatively light vehicle compared to a 
10 conventional tractor can be used for a rrarititude of 
purposes including ploughing and load transit and 
hence the vehicle can be considered to be a replace- 
ment for a conventional tractor in many areas. To this 
effect, preferably the power take off 72 provided at 

19 the rear of the vehicle enables power to be coupled 
to Implements to be used at the rear of the tractor, 
such as a plough, haymaking, or other agricultural or 
other implement to be towed. 

Because of the relative lightness of the vehicle, 

20 it may be necessary to add ballast weights at the front 
of the vehicle to prevent the vehicle tipping about the 
axes of rotation of the rear wheels 41a,41b when the 
vehicle 10 is towing a heavy load such as a plough. 
However, even with such ballast weights fitted, the 

25 vehicle wfll still be considerably lighter than a conven- 
tional tractor wherein sufficient traction between the 
rear drive wheels and the ground is only achieved by 
increasing the weight of the tractor overall to an un- 
desirable amount 

so Various modifications may be made without de- 
parting from the scope of the invention as defined by 
the claims. For example, the chassis 11 shown in the 
drawings Is of the frame type I.e. plurality of body 
parts 13.14, the engine 12 and other vehicle compo- 

36 nents are fitted onto the chassis 11, whereas the 
chassis 1 1 could be a body shell type chassis in which 
the various components of the vehicle are secured. 

Instead of the four link type suspension at the 
front and rear of the vehicle, any other suitable non- 
40 reactive type suspension may be provided. 

Particularly for a four wheel drive type of vehicle, 
it is preferred for the front and rear axfe suspension 
means to be of the non reactive type. Where only the 
rear wheels are otfven an entirely different front sus- 

46 pension for the front axle, may be provided as de- 
sired, even a reactive suspension. 

A vehicle In accordance with the first aspect of 
the Invention need not have the self levelling spring 
means at the rear of the vehicle as described, but any 

60 other non-reactive type of suspension for the rear 
axle 40 of the vehicle may be provided. 

In the vehicle shown In the drawings, the ground 
wheels 19a, 19b, 41a,41b, are all of approximately the 
same size. Bigger ground wheels may be provided at 

55 the rear of the vehicle if desired. 
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Claims 

1. A vehicle (10) comprising a chassis (11), a front 
axle means (18), a rear axle means (40) and a 
towing means (60) by which an implement may be 
towed, characterised In that the rear axle means 
(40) is suspended from the chassis by fear axle 
suspension means (42-48), the towing means 
(60) Is secured to the rear axle means (40) and 
the rear axle suspension means (40) is no rv reac- 
tive, thereby ensuring that the vertical load on 
the respective ground wheels carried by the rear 
axle means (40) does notsignlf Icantly fluctuate In 
response to changes in the driving torque applied 
to the ground wheels. 

2. A vehicle according to Claim 1 characterised in 
that the rear axle suspension means (42-45) 
comprises a pair of links (42,43; 44,45) at either 
side of the vehicle (1 0) one link (4Z44) of each 
pair being above the other (43,45) relative to the 
grou nd. the links (42,43:44,45) of each pair being 
connected at their one ends (42a-45a) to the 
chassis (11) and at their other ends (42b46b) to 
rear axle means (40) whereby there is no signif- 
icant change in the vehicle loading on the drive 
wheels (41a,41b) in response to the changes In 
the driving torque applied to the drive wheels 
(41a. 41 b). 

3. A vehicle according to claim 2 characterised In 
that the links (42-45) of the rear axle suspension 
means (40) are trailing, the one ends (42a~45a) 
of the links (42-45) being In front of the other ends 
(42b45b) of the links (42-46) in the forward di- 
rection of travel cf the vehicle (1 0). 

4. A vehicle according to claim 2 characterised in 
that the axis of rotation of the ground wheels 
(41a, 41b) carried by the rear axle means (40) is 
located generally midway between the other 
ends (42b-45b) of the links (42-45) of each pair. 

5. A vehicle according to any one of claims 2 to 4 
characterised In that to accommodate other com- 
ponents of the vehicle (10) the other ends 
(42a,44a) of the topmost I Inks (42,44) of each pair 
of links of the rear axle suspension means (60) 
are connected to the rear axle means (40) at a 
common point such that the topmost links (42,44) 
lie in a V formation, the apex of the V pointing to- 
wards the rear of the vehicle. 

6. A vehicle (1 0) according to anyone of the preced- 
ing daims characterised in that the front axle 
means (1 8) Is suspended from the chassis (11) by 
a front axle suspension means (25-28) which Is 
non-reactive, the front axle suspension means 



(25-28) comprising a pair of links (25.26; 27,28) 
at either side of the vehicle, one link (25.27) of 
each pair being above the other (26.28) relative 
6 tothe ground, the links (2526; 27,28) of each pair 

being connected at their one ends (25a-28e) to 
the chassis (1 1) and at their ot herends (25b-28b) 
to the front axle means (16). 

10 7. A vehicle according to Claim 6 characterised in 
that the links (25-28) of the front axle suspension 
means are leading links, the one ends (25a-28a) 
being behind the front axle means (16) in the for- 
ward direction of travel of the vehicle. 

15 

6. A vehicle according to claim 1 characterised in 
that at least one of the frontandfor rear axle sus- 
pension means comprises a pair of links to one 
side of the vehicle, between the axle and the 
20 chassis (11), a single link at the other side of the 
vehicle (10), and there being a Pan hand rod (22) 
which extends transversely to the three links be- 
tween the axle means (18.40) and the chassis 
(11). 

25 

A vehicle according to any one of dakns 6 to 8 
characterised ki that the front axle means (1 8) is 
connected to the chassis (11) by damper means 
(31 a,31 b). comprising a main spring (32) which Is 
so relatively yielding at low loads, and an auxiliary 
spring (33) which Is equally stiff for all values of 
the load so that the damper means (31 a, 31b) be- 
comes Increasingly stiff with increasing load. 

35 10. A vehicle according to any one of the preceding 
claims, characterised in that the rear axle sus- 
pension means (42-45) is a non-reactive self lev- 
elling suspension means. 

40 11. A vehicle according to claim 10 characterised in 
that the non-reactive self levefiing suspension 
means Is achieved with hydropneumatic spring 
means comprising, at each side of the vehicle, a 
piston (50a,61a) and cylinder (50b,61b). fluid 

43 from one side of the cylinder (50b, 6 1b) being ex- 
pelled from the cylinder (50b, 5 1b) as the load on 
the piston (50a,51a) Increases and acting on a 
pneumatic spring (54) the extent of the piston 
(50a,51a) from the cylinder (50b,51b) and hence 

60 the distance between the rear axle means (40) 
and the chassis (11) at the respective vehicle 
side being adjustable by means of a height regu- 
lator means (56.57) comprising a fluid pump 
means, and means to increase or decrease the 

65 amount of hydraulic fluid in the cylinder (50b,51b) 

to extend or retract the piston (50a, 51 a) depend- 
ing on a level sensing means (56,57) which 
senses the distance between the rear axle 
means (40) and the chassis (11). 
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12. Amethod of ploughing utilising a vehicle In accor- 
dance with any one of the preceding d aims com- 
prising the steps of towing a plough with the ve- 
hicle (10), the plough being coupled to the towing 5 
means of the vehicle (10). 



PatentansprOch* 

10 

1. Fahrzeug (10) mit einem Fahrgesteil (11). einem 
Vorderachsenmlttel (18), einem Hinterachsenmit- 
tel (40) und einem Schleppmtttel (60). an wel- 
ch em eln Oerfit gescWeppt werden kann, da- 
durch gekennzeichnet daE das Hlnterachsenmit- 15 
tel (40) durch eln Hinterachsenaufhar^ungsmlt- 

tei (42-45) am Fahrgesteil auljgehangt 1st, das 
Schleppmtttel (60) an dem Hlnterachsenmittei 
(40) befestigt 1st und das Hinterachsenaufhan- 
gungsmittel (40) nicht reaktlv 1st wodurch ge- 20 
w§hrietetetwkd. daa die vert kale Last auf den ]e- 
weiligen RSdern des Hlnterachsenmrttels (40) ats 
Folge von Verfinderu ngen des Antriebsmoments, 
welches an den Rfider n angrelft, nicht bedeutend 
schwankt 25 

2. Fahrzeug nach Anspruch 1, dadurch gekenn- 
zelchnet da& das HInterachsenauf hangungsmit- 
tel (42-45) auf Jeder Seite des Fahrzeug* (10) eln 
Lenkerpaar (42/43; 44, 46) enthfilt, wobel atari 30 
eln Lenker (42, 44) Jedes Paares in Bezug auf den 
Boden Ober dem anderen (43, 45) bef Indet wo- 
bel die Lenker elnesjeden Paares (42. 43; 44. 45) 
Jewells an einem Ende (42a, 45a) mit dem Fahr- 
gesteil (11) und am anderen Ende (42b, 45b) mit 35 
dem Hinterachsenmittel (40) verbunden sind, wo- 
durch keine bedeutende Veranderung der Fahr- 
zeuglast auf den Antriebsrfidern (41a, 41b) als 
Folge von VerSnderungen des an den Antriebsrd- 
dern (41a, 41b) engrerfenden Antriebsmoments 40 
auf trftt 

3. Fahrzeug nach Anspruch 2, dadurch gekenn- 
zelchnet, da& die Lenker (42-45) des Hirrteracb- 
senaufhingungsmlttels nachlaufend angebracht 45 
sind, wobel slch die elnen Enden (42a-45a) der 
Lenker (42-45) vor den anderen Enden (42b-45b) 

der Lenker (42-45) In Bezug auf die Vorwarts- 
fahrtricrttung des Fahrzeugs bef Inden. 

60 

4. Fahrzeug nach Anspruch 2, dadurch gekenn- 
zeichnet daE die Rotatkvisachse der Rider 
(41a. 41b) des Hinterachsenmlttete (40) Im allge- 
meinen In der MHte zwischen den anderen Enden 
(42b-45b) der Lenker (42, 45) elnesjeden Paares 55 
llegL 

5. Fahrzeug nach einem der AnsprOche 2 bis 4, da- 
durch gekennzelchnet da& zur Unterbringung 



anderer Bestandteile des Fahrzeugs (1 0) die an- 
deren Enden (42a, 44a) derobersten Lenker (42, 
44) elnesjeden Paares des Hinterachsenaufhftn- 
gungsmlttels (42-45) an einem gemeinsamen 
Punkt mit dem Hinterachsenmittel (40) verbun- 
den sind, so daft die obersten Lenker (42, 44) V- 
formlg zueinander liegen, wobel die Spitz© des 
Vs zur ROckseite des Fahrzeugs zetgt 

6. Fahrzeug (10) nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet daft das 
Vorderachsenmlttel (18) am Fahrgesteil (11) mit 
einem nicht reektken Vbrderacrsenaufhfin- 
gungsmlttel (25-28) aufgehingt 1st wobel das 
Vorderachsenaufhangungsrnlttel (25-28) auf Je- 
der Seite des Fahrzeugs eln Lenkerpaar (25, 26: 
27, 28) enthllt wobel steh eln Lenker (25-27) e\- 
nes jeden Paares in bezug auf den Boden ober- 
halb des anderen (26. 28) bef indet und die Len- 
ker (25, 26; 27, 28) und eines jeden Paares an ei- 
nem Ende (25a-28a) mit dem Fahrgestefl (11) 
und am anderen Ende (25b-28b) mit dem vbrder- 
acrisenmittei (18) verbunden sind. 

7. Fahrzeug nach Anspruch 6, dadurch gekenn- 
zelchnet daB die Lenker (25-28) des Vorderach- 
senaufhangungsmittels FOhrungslenker sind, 
deren elne Enden (25a-28a) In Vorwfirtstehrt- 
richtung des Fahrzeugs h inter dem Vorderach- 
senmlttel (18) liegen. 

8. Fahrzeug nach Anspruch 1, dadurch gekenn- 
zelchnet daE das Voider- und/oder das Hlnter- 
achsenaufhfingungsmlttel eln Lenkerpaar auf el- 
ner Seite dee Fahrzeugs zwischen der Achse und 
dem Fahrgesteil (11) und einen einzelnen Lenker 
auf der anderen (22) quer zu den drei Lenkern 
zwischen den Achsenmitteln (18, 40) und dem 
Fahrgesteil (11) erstreckL 

9. Fahrzeug nach einem der Anspruche 6 bis 8, da- 
durch gekennzelchnet daE das Vorderachsen- 
mlttel (18) mit dem Fahrgesteil (11) durch ein 
Dampfungsmittel (31a, 31b) verbunden tst wel- 
ches elne Hauptfeder (32) enthfilt, die bel gerin- 
gen Lasten entsprechend nachglbt und elne 
Hllfsfeder (33). weiche gleteherma&en stelffQr al- 
ls Lastwerte 1st so daE das Dampfungsmlttel 
(31a, 31b) bel grd&er werdender Last immer stel- 
ferwtrd. 

10. Fahrzeug nach einem der vorhergehenden An- 
sprOche, dadurch gekennzeichnet daft das Hin- 
terachsenaufhangung^mitel (42-45) ein nicht re- 
aktives, selbstausgleichendes Aufhangungsmit- 
tel ist 

11. Fahrzeug nach Anspruch 10, dadurch gekenn- 



6 



11 



EP0484 286 B1 



12 



zetehnet daE das nlcht reaktive. selbstausgle}- 
chende Aufhangungsmlttel durch eln hydropneu- 
matteches Federsystem verwirWicht wird, wel- 
ches auf jeder Seite des FahrzeugB elnen Kolben 
(50a. 51 a) und elnen Zyiinder (50b, 51b) bealtzt, 
wobei von elner Sells des Zyiinders (60b, 51b) 
Hydrairfikflussigkett herausgedrlickt wird, wenn 
die Last am Kolben (50s, 51a) anstelgt und auf ci- 
ne pneumatische Feder (54) wirkt, u nd wobei die 
Eretreckung des Kolbens (50a, 51a) a us dem Zy- 
I inder (50b, 51 b) und eomit der Abstand zwischen 
dem Hlnterachsenmittd (40) und dem Fahrge- 
stell (11) an der Jewellgen Fahrzeugselte durch 
eln HdhenregulierungsmHtel (56. 57) ve retell bar 
1st, welches elne FlOsaJgketepumpe eowle eln 
Mtttel enthatt, urn die Menge der HydraullknOs- 
slgkett fan Zyllnder (50b. 51b) zu erhohen oderzu 
erniedrigen, urn den Kolben (50a. 51a) In AbhSn- 
gtgkeit vom Niveau elner Erfassungseinrlchtung 
(56. 57), die den Abstand zwischen dem Hinter- 
achsensystem (40) und dem Fahrgestefl (11) er- 
fa&t, aus- oder elnzufahren. 

12. Verfahren zum PflOgen unter Verwendung elnes 
Fahrzeugs nach elnem der vorhergehenden An- 
sprOche, dadurch gekennzelchnet datt eln Pflug 
mit dem Fahrzeug (10) geschleppt wird, wobei 
der Pfhjg an das SchieppmitteJ des Fahrzeugs 
(10) gekuppelt tet 



Revendlcatlona 

1. Vehicuie (10) oomprenant un chassis (11), un 
moyen (18)formant ess leu avant un moyen (40) 
formant ess leu arriere, et un moyen de remor- 
quage (60) par lequeJ un instrument peut fctre tire, 
caractense en ce que le moyen (40) de suspen- 
sion cPessleu arriere est suspendu au chassis par 
un moyen (42, 45) de suspension de I'essieu 
arriere, te moyen de remorquage (60) est fixe au 
moyen (40) for ma nt essleu arriere et le moyen de 
suspension d'essieu arriere est non reactlf. en 
falsa nt a In si en sorte que la charge vertfcaJe 
exercee sur les roues respectives d'appul au sol 
qui sont portees par le moyen (40) formant es- 
sleu arriere ne varie pas note Moment en reponse 
aux variations du couple d'entraThement applique 
aux roues d'appul au sol. 

2. Vehicuie selon la revindication 1 caracterise en 
ce que le moyen (42-45) de suspension de I'es- 
sieu arriere com pre nd une peine de bras (42,43; 
44,45) sur cheque cote du vehicuie (10), un bras 
(42,44) de cheque pa I re etent situe au-dessus de 
('autre (43,45) par rapport au sol, les bras 42,43 ; 
44,45) de cheque paire etant relies au chassis 
(11) a leurs premieres extremites <42a-46a) et au 



moyen (40) formant essleu arriere a leurs autres 
extremites (42b-45b). de sorte qu*l ne se prodult 
pas de variations notables dans la charge du ve- 
5 hicuie sur les roues motrices (41 a. 41b) en repon- 

se aux variations du couple d'entraTn errant appli- 
que aux roues motrices (41a,41b). 

3. Vehicuie selon la revend [cation Z caracterise en 
10 ce q ue les bras (42-45) du moyen (40) de suspen- 
sion de I'essieu arriere sont tires, les premieres 
extremites (42a-45a) des bras (42-45) etant en 
avant des autres extremites (42b-45b) des bras 
(42-45) dans le sens de la marctie avant du vehl- 

15 cule(10). 

4. Vehlculo selon la revend lcatk>n 2. caracterise en 
ce o^je I'axe de rotation des roues (41a, 41b) 
d'appul au sol portees par le moyen (40) formant 

20 essleu arriere est place sensibiement a ml- dis- 

tance entre les autres extremites (42b -4 5b) des 
bras (42-45) de chaque | 



ff. Vehicuie selon une quelconque des revendica- 
25 tions2a4, caracterise en ce que. pour recevofir 

d'autres organes du vehicuie (10), les autres ex- 
tremes (42a.44a) des bras superteurs (42.44) de 
chaque palre de bras du moyen (60) de suspen- 
sion de I'essieu arriere sont reliees au moyen 
30 (40) formant essleu arriere en un point corrtmun 
de telle sorte que les bras superieurs (42,44) sont 
disposes en une formation en V. la points du V 
pointant vera i'arrlere du vehicuie. 

30 6. Vehicuie (10) selon une quelconque des revendl- 
cattona precedentes, caracterise en ce que le 
moyen (18) formant essleu avant est suspendu 
au chassis (11) par un moyen (25-26) de suspen- 
sion de I'essieu avant qui est non react if, le 

40 moyen (26-28) de suspension de I'essieu avant 

comprenant une palre de bras (26.26; 27.26) de 
chaque cote du vehicuie. un bras (25,27) de cha- 
que paire etant sXue au-dessus de I'autre (26,28) 
par rapport au sol. les bras (25.26; 27,28) de cha- 

45 que palre etant relies au chassis (11) a leurs pre- 
mieres extremites (25a-28a) et au moyen (18) 
formant essleu avant 1 leurs autres extremites 
(26>28b). 

co 7. Vehicuie selon la revend icatkKi 6. caracterise en 
ce que les bras (25-28) du moyen de suspension 
de I'essieu avant sont des bras poussants, les 
premieres extremites (25a, 26a) etant sltuees en 
arriere du moyen (1 8) formant essleu avant, dans 

55 le sens de la marc he avant du vehicuie. 

8. V6hlcule selon la revend teatfon 1 , caracterise en 
ce qu'au moins un des moyen s de suspension de 
I'essieu avant et/ou de I'essieu arriere comprend 
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une pains de bras sur uncote du vehicule, entre 
ressleu et le chassis (11), un seul bras do P autre 
cote du vehicule (10), at I est prevu une bar re 
Panhard (22) qui attend transversal merit aux 6 
trota bras entre le moyen (18,40) forma nt essleu 
etle chassis (11). 

9. Vehteute selon una quelconque des revendlca- 
tions 6 a 8, caracterise en ce que le moyen (18) 10 
formant essleu avantestrelie au chassis (11) par 

un moyen amortis9eur(31a, 31b)comprenant un 
ressort principal (32) qui est relativement sou pie 
aux falbles charges, et un ressort auxfitabe (33) 
qui est de rakteur constants a toutes les valours is 
de la change, de aorta que le moyen amortteaeur 
(31a, 31b) deviant de plus en plus raide avec I'ac- 
croissement de la charge. 

10. Vehicule selon una quelconque des revendica- 20 
bone precedentee. caracterise en ce qua le 
moyen (42-45) da suspension de I'essleu arriere 

est un moyen de suspension non reactff, a regla- 
ge d'asslette autornatique. 

28 

11. Vehicule selon la levendication 10, caracterise 
en ce que le moyen de suspension non reactif a 
regJage d'asslette autornatique est realise avec 
un moyen formant ressort hyoVopneumatfque 
oomprenant, de chaque odte du vehicule, un pis- so 
ton (60a. 51a) et un cyllndre (50b, 51b), lefluide 
sttued'un cotedu cyUndre (50b.51b)etantchasse 

du cyllndre (50b. 5 1b) lorsqueKa charge surle pis- 
ton (50a. 51 a) croft et aglssant sur un ressort 
pneumatique (54), la mftse en extension du piston 38 
(50a,51a) en dehors du cyllndre (50b. 5 1 b), et par 
consequent la distance entre la moyen (40) for- 
mant essleu arriere et le chassis (11) sur le cote 
respectff du vehicule, pouvant etre ajustee a 
I'alde d'un moyen (58,67) formant regulateur de 40 
hauteur qui oomprend un moyen formant pompe 
a flu We. et un moyen pour augmenter ou rtduire 
la quantfte de fkiide hydraullque contenu dans le 
cyfindre (50b,61 b) pour rnettre le piston (60a ,5 1a) 
en extension ou le retractor en fonctlon d'un 49 
moyen (58,57) formant capteur de niveau qui 
capte la distance entre le moyen (40) formant es- 
sleu arriere et le chassis (11). 

12. Procede de labourage utllisant un vehicule selon go 
une quelconque des revindications precedentes. 
comprenant les phases conslstant a tirer une 
charrue au moyen du vehicule (10), la charrue 
etant acoouplee aux mcyens de remonquage du 
vehicule (10). 85 
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